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a Macroscopic anatomy of the AT
b Schematic drawing of the constituent bundles of the AT

Fig. 1 Posterior view of the right Achilles tendon (AT) after
tendon-fiber analysis

Lat. GC: lateral gastrocnemius muscle, Med. GC: medial gastorocnemius mus-
cle, Sol: soleus muscle
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Fig. 2 Transverse cross-section through the left
Achilles tendon. Dotted arrow indicates internal rota-
tion in the internal parts of Achilles tendon.
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Fig. 3 Posterior view of left
Achilles tendon. Cadaveric dissec-
tion images show a large synovial
fold in the subcalcaneus bursa.
Arrow indicates an intertendinous
gap of the anterior bundles.
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Reconsidering the pathogenesis of Achilles tendonitis based on tendinous fiber analysis findings
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To re-examine the conventional pathogenesis of Achilles tendonitis based on structural characteristics, we performed detailed ana-
tomical examination of the tendon by analyzing the fiber bundles that comprise it, and by examining the relationship with the bundles
and fiber arrangement of the plantaris tendon. We also attempted to verify structural characteristics like the saw-like actions between
the fiber bundles and the relationship with the paratenon, and in the subtendinous bursa with the pathogenesis of the Achilles tendoni-
tis. We examined 60 lower extremities (32 cadavers).We used ICG near-infrared fluorescence imaging to observe the paratenon. In all
cases, we observed inward twists of the comprising fiber bundles beyond the narrow part of the tendon. Specifically, we observed
regular twists between the fiber bundles originating from the medial gastrocnemius muscle and those from the soleus muscle (3 fiber
bundles.) We also found that posterior to the tendon, part of the subcalcaneal bursa (synovial fold) fitted between the fiber bundles,
which were separable. The most common arrangement of the plantaris tendon was Anson’s type III. Around the calcaneus, the
Achilles and plantaris tendons were covered by a common fascia, and we did not observe an aponeurotic space beyond the narrow part
of the tendons on ICG near-infrared fluorescence imaging. These results suggested that fiber bundles may exist when internal rotation
occurs in the internal parts of Achilles tendon. As three functional fiber bundle areas exist between the fiber bundles in the distal part
of Achilles tendon, the pathogenesis so-called a ‘‘saw-like action” may have an anatomical basis. In addition, the existence of synovial
folds that fit into the interior of the tendon insertion site is considered to be an important finding, because it is closely related to the
synovial fringe causing enthesitis.
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